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UHFRJQLWLRQ DQDO\VLV LV VXJJHVWHG EDVHG RQ +\EULG *DERUOHW DQG .HUQHO )LVKHU $QDO\VLV )OXVWHUHG 69' )VYG IRFXVHV DW
GHULYLQJDQLOOXPLQDWLRQLQYDULDQWLPDJH':7GLVLQWHJUDWHVWKHLPDJHLQWRZDYHOHWVXEEDQGVZKLOH+\EULG*DERUOHWH[WULFDWHV
WKHIDFLDOIHDWXUHVSURILFLHQWO\.3&$KHOSVLQGLPHQVLRQDOLW\UHGXFWLRQ.)$SHUIRUPVQRQOLQHDUPDSSLQJDQGLQGXFHV)LVKHU
DQDO\VLV ,Q WKH FODVVLILFDWLRQ SKDVH WKH 1HDUHVW 1HLJKERU PHWKRG .11 DQG YDULRXV GLVWDQFH FODVVLILHUV DUH H[SORLWHG WR
FDOFXODWH WKH GLVWDQFHV EHWZHHQ SURWRW\SH YHFWRUV DQG WKH FRUUHVSRQGLQJ VWRUHG YHFWRUV 7KH DQDO\VLV UHVXOWV LQ H[FHOOHQW









7KLV V\VWHP JHQHUDOO\ FRQVLVWV RI D FRORVVDO VHW RI LQGH[HG GDWDEDVH RI ODUJH QXPEHU RI SHRSOH7KH IDFH RI WKH
SHUVRQZKRVHLGHQWLW\LVWREHYDOLGDWHGLVWHVWHGDJDLQVWDOOWKHVHLQGH[HGIDFHLPDJHVDQGWKHVHDUFKFRQVHTXHQFHLV
UHWXUQHG 7KH FRPSOLFDWLRQV IDFHG GXULQJ WKH GHYHORSPHQW RI DQ DOJRULWKP IRU IDFH UHFRJQLWLRQ VXEVXPHV SRVH
LOOXPLQDWLRQH[SUHVVLRQDJHRFFOXVLRQVHWF7KHNH\IDFWRULQIDFHUHFRJQLWLRQLVWRGHYHORSDUHSUHVHQWDWLYH
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IHDWXUHVHWWKDWFDQPDJQLI\WKHSHUIRUPDQFHRIWKHV\VWHPLQWHUPVRISUHFLVLRQ'LUHFWHPSOR\PHQWRISL[HOYDOXHV
DVWUDLWVRIIDFHLPDJHLVQRWUHFRPPHQGHGEHFDXVHRILWVKXJHGLPHQVLRQ6HYHUDOVXEVSDFHWHFKQLTXHVKDYHEHHQ
HVSRXVHG VR IDU IRU GLPHQVLRQDOLW\ UHGXFWLRQ VXFK DV 3ULQFLSDO&RPSRQHQW$QDO\VLV 3&$ /LQHDU GLVFULPLQDQW
DQDO\VLV/'$RU)LVKHUGLVFULPLQDQWDQDO\VLV,QGHSHQGHQW&RPSRQHQW$QDO\VLV,&$DQGVRRQ7KRXJKWKHVH
PHWKRGVDUHHIILFDFLRXVWKH\VXIIHUIURPKLJKFRPSXWDWLRQDOORDG5HFHQWWUHQGVLQFOXGHPXOWLUHVROXWLRQDQDO\VLV
RI DQ LPDJH ,Q WKLV ZD\ QXPHURXV SUREOHPV QDPHO\ LQSODQH URWDWLRQ UHVXOWLQJ LQ PDOIRUPDWLRQ RI LPDJHV
LOOXPLQDWLRQ DQG H[SUHVVLRQ FKDQJHV FDQ EH YDQTXLVKHGZLWKPXFK VLPSOLFLW\:DYHOHW WUDQVIRUP LV RQH IRUPRI
PXOWLUHVROXWLRQ DQDO\VLVZKLFKPDQLSXODWHVZDYHOHW EDVLV YHFWRUV WRGHFRPSRVH DQ LPDJH DW GLIIHUHQW VFDOHV DQG
RULHQWDWLRQV 'LVFUHWH ZDYHOHW WUDQVIRUP LV DQ\ ZDYHOHW WUDQVIRUP LQ ZKLFK ZDYHOHWV DUH GLVFUHWHO\ VDPSOHG
'DXEHFKLHV LV RQH RI WKH PRVW FXVWRPDULO\ HPSOR\HG GLVFUHWH ZDYHOHW WUDQVIRUPV ZKLFK LV UHOLHV RQ WKH XVH RI
UHFXUUHQFHUHDOWLRQV*DERUZDYHOHWQDPHGDIWHU'HQQLV*DERULVDOLQHDUILOWHUHPSOR\HGIRUHGJHGHWHFWLRQZKLFK
DUH PRWLYDWHG IRU XVH GXH WR LWV DELOLW\ WR EH DGDSW LQWR GLIIHUHQW VSDWLDOIUHTXHQFLHV DQG RULHQWDWLRQV 7KH
FRQYHQWLRQDO.3&$.HUQHO3ULQFLSDO&RPSRQHQW$QDO\VLVPHWKRGGRHVQRWFRQVLGHUWKHVWUXFWXUDOFKDUDFWHULVWLFV
RIWKHIDFHLPDJHVEXWHQFDSVXODWHVKLJKHURUGHUVWDWLVWLFVRIIDFHLPDJHVDQGLWVQRQOLQHDUDQDWRP\7KHQHZO\









DQ LPDJH ZLWK PXOWLSOH VSDWLDO UHVROXWLRQV DQG RULHQWDWLRQV RI *DERU ILOWHU .3&$ HIIHFWXDWHV GLPHQVLRQDOLW\
























IUHTXHQF\ 7KH SULPH LGHD RI ZDYHOHW WUDQVIRUPV :7 LV WR GHQRWH DQ DUELWUDU\ IXQFWLRQ G[ DV D OLQHDU
FRPELQDWLRQRIZDYHOHWV:7PDSV WKHGDWD IURPWLPHVSDFHGRPDLQ WR WLPH IUHTXHQF\GRPDLQ'LVFUHWHZDYHOHW
WUDQVIRUPV DUH FRQVWUXFWHG WKURXJK LWHUDWHG ILOWHU EDQNV ':7 IUDJPHQWV WKH LPDJH LQWR IRXU VXEEDQGV WKDW DUH
ORFDOL]HGLQRULHQWDWLRQDQGIUHTXHQF\'DXEHFKLHVZDYHOHWVDIDPLO\RIRUWKRJRQDOZDYHOHWVWKDWDUHQXPHULFDOO\
FRQVWUXFWHGDUHXVHGIRUIUDJPHQWDWLRQ
8VH RI .HUQHO IXQFWLRQ DVVXUHV VROXWLRQ WR WKH QRQOLQHDULW\ LVVXHV *DERUOHW FDQ DXJPHQW WKH WUDLWV LQ
FHUWDLQ RULHQWDWLRQV DQG VFDOHV ,W LV D *DXVVLDQ .HUQHO IXQFWLRQ PRGXODWHG E\ D VLQXVRLGDO SODQH ZDYH *DERU
IHDWXUHV DPHOLRUDWHV UHFRJQLWLRQ SHUIRUPDQFH LQ FRPSDULVRQ WR JUD\VFDOH IHDWXUHV *DERUOHW QDUUDWHV VSDWLDO
IUHTXHQF\VWUXFWXUHLQWKHLPDJHDQGSUHVHUYHVLQIRUPDWLRQDERXWVSDWLDOUHODWLRQV

































7KH. QHDUHVW QHLJKERU N11 FODVVLILHU LV D SUHIHUPHQW RI WKH VLPSOH QHDUHVW QHLJKERU 11 FODVVLILHU
V\VWHP,WFDWHJRUL]HVWKHSURWRW\SHHOHPHQWLQWRRQHRIWKHFODVVHV7KHIHDWXUHYHFWRUZLWKPLQLPXPGLVWDQFHIURP
WKHSURWRW\SHLPDJHLQWKHIHDWXUHVSDFHLVLWVQHDUHVWQHLJKERU&LW\EORFN(XFOLGHDQRUFRVLQHGLVWDQFHVDUHXVHGWR
REWDLQ WKHGLVWDQFHEHWZHHQ WKH WZR IHDWXUHV ,Q GLVWDQFHPHWULFVFODVVLILHU WKHSURMHFWLRQYHFWRUVRI WKH WUDLQLQJ
IDFHLPDJHVDUHFRPSDUHGZLWKWKHSURMHFWLRQYHFWRUVRIWKHLQSXWIDFHLPDJHV,QWKLVDQDO\VLVZHKDYHVXEVXPHG





,Q RUGHU WR H[DPLQH WKH SURSRVHG DOJRULWKPZH KDYH LQFRUSRUDWHG WZR JOREDOO\ DFFHSWHG GDWDVHWV ±'U
/LERU6SDFHNDQG&$/WHFKGDWDEDVH:HKDYHDOVRDVVHVVHGRQRXURZQGDWDEDVH)DFHLPDJHVRIWKHVHGDWDVHWVDUH
FDSWXUHG XQGHU YDULHG LOOXPLQDWLRQ HIIHFWV IDFLDO H[SUHVVLRQV RULHQWDWLRQV FRPSOH[ EDFNJURXQG HWF 'U /LERU
6SDFHNGDWDVHWFRPSULVHVRIIDFHLPDJHVRIFODVVHVZLWKYLHZVSHUFODVV&$/WHFKGDWDVHWFRQVLVWVRI
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IDFH LPDJHV FRUUHVSRQGLQJ WR  FODVVHVZLWK  YLHZV SHU FODVV$W WKH SUHSURFHVVLQJ OHYHO &$/WHFK GDWDVHW LV
VHJPHQWHGEDVHGRQVNLQFRORUPRGHO&$/WHFKGDWDVHWFRQVLVWVRIFRPSOH[EDFNJURXQGZLWKSVHXGRVNLQUHJLRQV
ZKLFKEHFRPHVDERWWOHQHFN7KHVHSVHXGRVNLQUHJLRQVDUHREOLWHUDWHGWRHOLFLWWKHIDFHUHJLRQRIWKHJLYHQODUJH
LPDJH LQ WXUQUHWUHQFKLQJ WKHVHDUFKVSDFH7KH  IDFH LPDJHVRI WKHVHGDWDVHWVDUH UHVL]HG WRîWRVDWLVI\ WKH











EDQG LV D FRQVSLFXRXV LQIRUPDWLRQ VXEEDQG RXW RI WKH IRXU LH ///++/++ 7KH DQDO\VLV JLYHV SURQRXQFHG






ZKHUHDV WKH FRPELQDWLRQ RI <&J&U <&E&U DQG <,4 FRORUVSDFHV SURFXUHV PD[LPXP SUHFLVLRQ IRU &$/WHFK



























WKDW FRORU LQIRUPDWLRQ LV UHPXQHUDWLYH IRU IDFH UHFRJQLWLRQ %DVHG RQ WKH UHVXOWV LW FDQ EH H[DPLQHG WKDW EHVW
UHFRJQLWLRQDFFXUDF\UDWHFDQEHSURFXUHGIRUWKH*DERUEDVHG.)$FRPELQHGZLWKHLWKHUNQHDUHVWQHLJKERURUDQ\
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
2XURZQGDWDVHW    
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